In a series of @ cases of invasive carcinoma, nine cases of carcinoma in situ, and seven cases of dysplasia of the uterine cervix, the pathological epithelium and corre sponding normal epithelium were studied in vitro and after transplantation to the cheek pouch of cortisone-treated hamsters. Regardless of the histological malignancy grade, the invasive cancer epithelium re vealed a greater growth potential than the corresponding normal epithelium in vitro as well as in hamster.
SUMMARY
In a series of @ cases of invasive carcinoma, nine cases of carcinoma in situ, and seven cases of dysplasia of the uterine cervix, the pathological epithelium and corre sponding normal epithelium were studied in vitro and after transplantation to the cheek pouch of cortisone-treated hamsters. Regardless of the histological malignancy grade, the invasive cancer epithelium re vealed a greater growth potential than the corresponding normal epithelium in vitro as well as in hamster.
Carcinoma in situ differed from invasive carcinoma in having a mean growth rate which was no higher than that of the normal epithelium from the same patients in vitro and very probably in hamsters. Very probably carcinoma in situ had a lower growth rate than invasive carcinoma when cultivated for prolonged periods in vitro and in hamsters. In hamsters, and essentially in vitro, the dysplasias agreed with car cinoma in situ, even if they deviated less from the invasive cancers.
The morphological differences between cancer and the precancerous changes are described.
These findings seem to indicate that carcinoma in situ continues to grow slowly because of inherent epithelial qualities.
That the prodromal phase of invasive carcinoma of the uterine cervix may proceed through various stages of epithelial atypiaâ€"dysplasia and carcino ma in situâ€"is agreed. However, it remains unset tied whether carcinoma in situ is a true carcinoma, despite the increasingly widespread adoption of a rigorous morphological classification (5, 8, @7, 38, 
4@,49, 57, 63). Arguments purporting to prove
that the lesion will eventually assume invasive properties have been advanced (@, 18, 19, @, 30, 31, 8@, 39, 55, 60), as have authenticated cases in which the lesion has remained stationary for years or decades or healed spontaneously (7, 9, 11, 38, 56, 57, 71) , and many a lesion has simply been cx tirpated with the biopsy specimen (1, @9, 59, 6@ [6] ), and with chicken plasma and chicken EE 50 on glass. Two ml. of fluid medium (Table 1) to 47,000 in logarithmic progression. The cell num ber specified for each biopsy is the average of the numbers for the two colonies which on that par ticular occasion were largest. The reference colonies had been selected from a series of cancer explants fixed after increasing lengths of time. The surface area of each explant's colony was found by measuring two perpendicular axes in colony and tissue, both elliptic by assump tion. The total number of cells in the monolayer colony was computed from cell counts in four ap parently representative, high-power fields of known area. This may seem rather a crude meth od, yet the scale intervals were small compared with the usually very large interindividual varia tion. Moreover, when the same patient's abnormal and normal epithelium differed little, the cell counts for the colonies in question were obtained in the same way as the reference colonies. The method was found to have a practical upper limit of some 50,000 cells. In such tubes a good deal of the glass surface was usually occupied, and the colonies were coalescent or splitting up. The rare tubes in which fibroblasts interfered with epi thelial growth were discarded. The results of cultivation on rat collagen and in chicken plasma were fundamentally similar. How ever, since 7@per cent of the explants on rat col lagen grew somewhat faster and more regularly than those in chicken plasma (cf. Ehrmarm and Gey [6] ), the following will be confined to cultures on rat collagen.
After Carcinoma in situ.â€"Abnormal and normal epi thelia from the same patients had the same mean growth rates. The mean growth curves are coinci dent during the 1st week, but thereafter normal epitheium tends to take the lead (Chart @, Tables  @  and 3 ). The dissimilarity between carcinoma in situ and carcinoma in this respect is clearly illus trated by application of the x2 test. Thus, after 7 
CONTRASTS BETWEEN ABNORMAL AND NORMAL

EPITuiLItmi WITHIN GROUPS
Carcinoma.â€"The mean growth rate of abnor ma! epithelium was higher than that of the same patient's normal epithelium (Chart 1, Table @ ). In terms of the logarithms of the cell numbers there was a manifest difference after 7 days in vitro (Table  @: 1.33 Â±0.@9, P < 0.001). Though nu merically larger, the corresponding figure for 30 days was less significant (Table 3 : 1.39 Â±0.50, P < 0.0@). For some time the same patients' car cinomatous and norma! epithelia tended to have correlated growth rates (Table  @) . Obviously, such correlation need not be due to factors inherent in the epithelium itself; concomitant extrinsic fac tors, such as toxic serum, are just as possible (cf. and after 30 days the same applied to none of eight carcinoma-in situ cases and to ten of four teen carcinoma cases (P rs 0.00@).
Morphologically, the carcinoma-in situ epithe hum in vitro closely resembled the normal epi thelium, although that from occasional patients exhibited a characteristic pointed cell form and slight pleomorphia (Figs. 5â€"8) .
Dysplasia.â€"The abnormal epithelium in this group had a growth rate and morphology similar to those in carcinoma in situ, especially after a long time in vitro. No convincing mean growth rate difference could be found between dysplastic and normal epithelium from the same patients. and of normal epithelium from the same nine patients.
After 30 days the dysplastic epithelium was more abundant than the same patient's normal epi thelium in but one of seven cases against, as men tioned, ten of fourteen carcinoma cases (x2 test: P < 0.01). The corresponding difference after shorter periods was insignificant, and individual variations were large (Table @) .
ABSOLUTE GROWTH RATESâ€"INTER-GROUP DIFFERENCES During the first weeks in vitro the normal epi theium from patients with carcinoma in situ if anything tended to grow faster than the normal epithelium from patients with carcinoma (Table @: Logarithms of cell numbers differ by 0.53 Â±0.39, P < 0.@). The reason might be age (@3), the aver age age for the two groups being 39 years and 47 years, respectively.
The growth potential of the carcinomatous epi thelium was nevertheless greater than that of the carcinoma-in situ epithelium. Although the growth rate difference was merely hinted after 7 days in vitro ( plastic, and carcinoma-in situ epithelia formed cysts, as a rule small and covered with sparse epi thelium which was monomorphous or only slightly pleomorphic. The borderline was always distinct (Figs. 9â€"1@) . The growth times from implantation to maxi mum volume ranged from 4 to 16 days and were apparently dispersed normally about a mean of 8.5 days, a little on the short side compared with other workers' findings (13, @8, 40, 47, 48, 65). Having checked our procedureâ€"wherein we had the pleasure of collaborating with Handlerâ€"we can only explain our short time to maximum in terms of the characteristics of our hamster strain (from Mr. Have, SÃ˜sum, Denmark).
The mean time from implantation to maximum volume of the transplants was almost the same for abnormal and normal epithelium from the same patients and remarkably independent of the type of abnormality. Hence, the time to maximum would seem to be determined mainly by the host's characteristics.
DISCUSSION
Our finding that cervical carcinoma, regardless of its histologic malignancy grade, grows faster in vitro than the same patient's normal epithelium, merely bears out previous reports (1@, 14, 15, 16, 17, 43, 45) . That this difference applies to corre sponding transplants in cortisone-treated ham ster, too, is also in agreement with previous experi ences of the same technic though with different cell types (44, 47, 65, 66 did clinical carcinoma. However, if allowance is made for the facts that his classifications were based on smear patternsâ€"whose agreement with the histological stages seem hardly exact (7, 34, 46, 71) â€"and that he chose normal tissue from other than the pathological cases, then Grand's findings coincide relatively well with Gey's and ours.
Gey (14) appears to be the only previous worker who has compared the growths in vitro of cervical carcinoma in situ and of invasive carcinoma with that of normal epithelium from the same patients. Attempting to establish continuous strains of nor ma! and abnormal portio epithelium in roller tubes, he set up initial cultures in clotted substrate (40 per cent chicken plasma, 10 per cent bovine embryo extract, 50 per cent human cord serum; fluid phase, 50 per cent human placental serum) with explants from a series of cancers and also from three cases of intraepithelial carcinoma of the cervix, two of them with early invasion. In the latter three cases both normal and abnormal epi thelium reportedly had the same growth response, slower than that of most invasive cancers, for 1@9 to @44 days with one or two transfers. Our findings are compatible with Gey's, also insofar as many of our invasive carcinomas maintained their consid erable growth potential for prolonged periods whereas but one of our carcinoma-in situ epithelia kept on growing for more than 4 months.
A source of error in such trials has been debated in connection with Bromelow's (@)workâ€"namely, cases into cases with great or sparse pathological epithelium in the histological slides, we found no variation related to the growth rate; both cate gories also had the same correlation with the growth of normal epithelium from the same pa tients.
Where carcinoma in situ transforms to invasive cancer, this usually takes place only after a pro longed, clinically stationary phase (9, 70) . The transformation period itself is perhaps relatively short, because those few cases of carcinoma in situ with early invasive changes which have been sub jected to detailed histological description as a rule showed a great range of the process and almost al ways multiple foci of invasion (7, 11, 64 
